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[0 0 0 2] 

^fc;#^^'m^®45'llp-ei*V>r^n'«^il^2/J^>5^A (Micro Electro Mechanic 
al System: MEMS) ^^g&tSffi bfeSliS^^^tf^g^^i^Sf^lii^M-^^W^ 

[0 0 0 3] 

Id;, V>f ^ n U T ^ — (Micro Reactor System) , n^fc^45-^S^:^-T''^ 
(Micro Total Analysis System: /tTAS) ^if i:I^l9^StlTV%€.o ^ 

^(Z)^y/S^^=fo^!^^ft>4xTv>s(M^ii. ^#ffi^:5:i^3#M)o bA> 
!^i:-r<5>y^M»« c-rjvr^^^-^ *^ll^stlTv^s„ _tffi«>*ii^"rs 

[0 0 0 4] 

ffi^-. Rb^xmj . 2 0 0 1^4^, ^5 2#. ^4-^, p.4 5-5 5 
[0 0 0 5] 
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, p . 2 5 -2 6 

[0 0 0 6] 

rB:^ii^m^^5om^m:kmmji^m:^mmM!:scMi . 1999^ 

, ||14#. p. 25-32 
[0 0 0 7] 

^it^i^mvit. M/^J^i)'ff®X5^>y ^iS:^*jb'5i!flSStlT b^ -3 
[0 0 0 8] 

[0 0 0 9] 

[0 0 10] 

[001 1 ] 
[^® S:«?Sfe-r S T^e;?)®^®] 
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[0 0 12] 
[0 0 13] 

X. ^^m<Dm 2 (Dimmit. (>r) (n) ^(Dm-<D^wi^ 

[0 0 14] 
[0 0 15] 
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((S2 0 O 3 — 0 4 6 4 14 



[0 0 19] 
CO 0 2 O] 

7 as jEtt 2003-30228 



O 0 3 — 0 4 6 4 1 4 
<jr>tfi^:7-f h 5 O 1, 5 0 2, 5 0 3, , 5 O 8 *^ e> ® * 

^:7-f h^t:, rcD^— 0Dtft^:7^ > b^tc^^fSi^&t^aicm^^n 

fe^i5t(>Dcf»^^'<' > ^ 5 1 1 , 5 12, 5 13, , 5 18}&>^^S|g 

^ii®^«^f!i» 1 b ii, ^-a>g?«MM 1 b ®^®tC^l-t e>tlfe^Zl<Z)^^# 6 

fcSrfix.S. ^iS[®tf^:7^ h 5 0 1, 5 0 2, 5 0 3, , 5 0 8 

;b^e>>a:S^-®'^^^:7-f 2S:t)f^t5£<^ff»^^-f ^ 5 1 1, 51 

2, 5 13, , 5 1 8}?>^^:&em^(?)'4^S:7>f h^t*, -etl^ti:*: 

[0 0 2 1] 

:^|^COifJ^^-f b 5 O 1 — 5 0 8:R.tJf5 1 1^5 1 8 ® p^#S.tP^Sii 

L) #&CDSS#:&^-rz:i:}6>e>, *0. 05mm~0. 5 mni@^<©=fo 
(^>3^)W^bV^„ 3(D#5&#®tf»?g:7W' h 5 0 1~5 0 8 :&t>* 5 11 — 51 

8 fef^iS-rsS-^tt, 3KU-r^K (PI) , jKUx-7^>n/:ii--5^;i/>?rh> (PE 

EK)\ ;i<U:ii-^;V>f ^ K (PE I) , sifU :7 ac:^ T>f K (PPS 

) , 4 u> • A--7;v:rnT;vn^i/:ii^U':yi^m-^^ (pfa) 

i^®^^^A^#^C35ibTV^S, *0. O 5mmJgAT0Df^=SCt- Sil. tfi^7^^^ 
i/b501~50 8S:tJ^5 11 — 51 8<©|^^®il?jS#:i:©#®^m®0#*^M 

m'e^>&<j&s= — *o. 5mmJ;y:^^v^I^#-e^±^ig#c&3SJ^^fi^^c^sSi-fe 

^iSCCDCft^^-f h 5 0 1 — 5 0 8 *^ J&S^-(Z>'=f 

-f bS¥. S:t>'^iS[<55'*»^:7^ b 5 11-5 1 8:^>^^J^-5^zl^0ttr^ 

>h 5 0 1-5 0 8,5 1 1-5 1 8ttiiSfma'ffi?:#:l^%®*^^VNo X, 
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:7>f^:jl>h50 1-'508. 51 1 — 51 8 Jc?|g bT V^-6Sg^^t^C)^6S:Mt^ b, 

508, 511 — 51 sizytmM^fj^&^nM^K ^mmmit^mizm\:>r:im'v 

, #|^(D^^^Mib, 2J.tKtt»^:7W h 5 8*^3gWi?feSzii:, Xlttp^ 
[0 0 2 2] 

h501~508, Sll — SlS ^^-'(D^^ii^Zlzm&t 

&^int. '7V'-<D^miz't&^iiit:itnhx. mmcDum- nm ' mm^if^ 

> h 501~508, Sll'-S 1.8 S:zr>/<^ h i: v% 

[0 0 2 3] 

X./itm^^m^^yz>m^. mm<D^^z7^^^zyhbO 1~5 0 8. 5 1 1- 
hS^$:*i^t--5^iS[®«4i^^-r h 5 0 1 — 5 0 81*, IW^JC:9-'&f 

b t5 Rf ^ }c ^m^^^ :fymhn^jii\rfmtrjt^:^^^^ii\^^ jO^ e> , 

't^^m,(Dtp^y h 5 1 1 — 5 1 8%^;Rt?&SCliij?)'5^i;?)P,4lS, o 

H-^&Sc :icz)^;i&SI,^,y6^e), cfiS:7 9^ > h 5 o i — 5 o 8 , 5 11 — 51 
8{cet)'5^®r9'^>ii^:%^tc;fc^ j;e)JCCfi^:7-f ^^^b 501 — 508, 51 
1-5 1 8*^2^feaJt<Z)^i*#:ra{c*(E^tLT<.%5:ii:AW^bv%„ 
[0 0 2 4] 
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t^^y^^:iLyhm^mm't^m.m<Df^^y^^:^y^^ o i~5 o a^v^m^ 

J*: lii^-^ T? s ^ V > „ 

[0 0 2 5] 

:^i5t(Z)tf^:7^^>l>b5 0 1-5 0 8, 5 1 1 - 5 1 8 li, "mmcO^S^M 

i^mvf-;i/=mBi> ^sVif-j^TJvn-jvmm (pva) , tku^^v^^bi (p 

S) , y^^Uy ' Ti?Un-hU;i/ • (AB S) , :!KU3i5^ 

lyymm (PE) , •ii^tf-;i/^a'^* (eva) , ^v^u\fuy 

mm (PP) . (TPX) , 7j<y;i5^;i/;*^^'y l^-b 

(PMMA) , PEEK, PI, PEI, P P S, i^^-fe/I^n ->^, E37^y>fl;ai 
^1/>^BI (PTFE) , ^yv\\i' 6-7^y^b>^ntf l/>^Hi (FEP) , PF 
A, 4 7^y-ffcX^U> • Oi^^-l/^^fi-^^^ (ETFE) , 3 :7 >ft:^<b:i^^ l^^ 
(PCTFE) , ^'^y^fbl^-UT^^ (PVDF) , tKU 1^:7 3f I/- b 

=^11 (PET) , .Kur^F^fli i-TAxi-y^ , >}<yr-fe^-;^ (pom) , tK 

U7x:^l/>^W^^ V-h (PPO) , 3j<U:^7->j<*-b«^fli (PC) , >i<U 
[0 0 2 6] 
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y;!'^ iAl) m (Cu) X-5^i/l/:^«, 5^^5J> (Ti) « 

Jg {C, ^-(Z) 2 <Z)^® icil^co^M A ^ - > X >y ^ i;^-»?>«) o ^ -vm^ 

(3D«^gIsa&> HlC^##:l^-1f (LD) , ^)^^>f:^-F (LED) , ZfctJ^^or 
(PD) 7&;if<3D3^«|Sa:&^\ ^^SPiS^^^^^^-^SSSf "^'EI 

[0 0 2 7] 

mr^m^Km-r^. mm^mmmx-it. i«^^^»^^=rA^>>y n-^^ai^ 

:a:gS(Z)fcfX^t:^^^y i'^MML- 1 2 0©#«e3J<U>f V::^^^^^^ H^ftif >r>^f: 
$g(D-;j<-;vN 1 4 3 2 ^(DT U n~ h U V ^J-^"^- •r'a.jjf :yt±i5 
<Z)y\>f An>2 0(©#J5:^'D;vx;i/7}N>'ffciKUac^u>^^Mv>s^ii*^ffl3f5S 

©A-10, A-20. A- 3 O^CJDT^' U;i/^BI^®W®*fi«-5^~:^^*'^^ 
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*l?:4?e)^i:*^m5R<5c r<Z)^:&^^^tbTT&m0*^®T'ld:, YR3 2 8 6 ( 

GEMft^yvn-z/m^^nm^ m^^) ^tsri52i (GEm^>>y=i- 

ym^^^tm^ tSaife) . dkq 9-9009 i^9n-=-y^^±m. ^®45r) 
(^) |g©H-K4 4 o^^7t;tf>r=¥-%h|goyntfv-^:&^feSo #Jc, if>n/ 

[0 0 2 8] 

T^-hx>?.5^;iy^fl|©j:^*^^fl:<£**)|8t. ^v>ttr®t)©ii7a:>^->n/^fll 
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^ (*) $g(D:7:4- h tfTv'^ ;VAB F- 8 0 0 0^:*^&S, 
[0 0 2 9] 

^Il(D^##:6l*, ||-^®^^t^2T?^b^#a(^*t5Pf5^)^«fl9"^'^^- ^^^^ 
^®^tt^*c6iimi!C®*^^'f 1 1-5 1 8*^e>^S^^®*^:7>f 

^>^501~508;b^e. ;feS^-^<Z)PfT^:7 >f ^ ^ > SltJ^^ifc® •t'^'^ ^ 

^^>h 5 1 1-5 1 8;?)^e>>S:-g>^:^®«S:7-f ^^^hil^r^m-rsf^^:*^- 

Mifra)T'0^bv%„ ^z:®^^^6i:bT«@^/^Xi*#?L'ffi0 7>f;vA?:^#^ 

1 3 ffi|iE# 2003-3022897 



#2 0 0 3 — 0 4 6 4 1 4 

a 

[0 0 3 1} 

<j,^iit#ffi(cciv>TEi 2~ia 8 sffiv^tsiwrs. 

^ 3 b SC. 3d&)e«+S. rC0»&SI»S3a. 3 b, 3o. 3 d 

^.J-Vb4a. 4 b. 4 o. 4dtt. BI3 (b) C^^^O^^ «^ 
«, 4.'«>«m®3a. 3 b. 3 c. 3d«>tn*n«.««'^a«»««'et«'^ 

#2«swcBv.-c. «^«3 b*>e.si»S3 dK^*>^a«*.^.c. a^^* 

^*^*«u.v.**<- (a) -««*^^^*;;!;^ 

^«V.S (X«>«*«#i.CT. «B8200 1-599 10#^.^«(.B«^^^ 
■rv.*«««8.«*'*e. X, «.^«5 0-9 34 e^^^«^B8^^*^-t-^^« 

2 2#^^«.C8.S*3n•CV^*««tt- Wa«>W«a V-if««!fi»*^^t6^fe* 
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y, NCWi»«6l4fflV^Sr^.KJ:y- «»<0*S7 ^ 9^ > h 5 01 ~ 5 0 
7^ 5>l 1- h 5 0 1 ~ 5 0 8 *->e.*SIS-®*S7-( V 

0 5 (CiB-r A 5 (C. «SS® ^ 9 > h 5 1 1 ~ 5 1 8 

^ 9^ > b 5 1 1 ~ 6 1. 8 > bWCWMIltXS** 

5 0 8 a6«-<D*S7 ^ 9 ^ > I- W ^ 9 > h 5 1 1 ~ 5 1 8 

5 0 1-50 8, 5 1 1~5 18-.«»S*S:««U *S7 9 ;l > b 5 0 1 ~ 
5 0 8, Z 11-5 1 &<DVm^^<~>^»^*^- 

5 11-5 18*.6&5«-«>*®7^9^>b»6®^*^'-- 
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tmE«20 0 3-3 0 2 2 89 7 
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I*, ^mx"fu:;^^:s>:^m^mpL^tx.^f^> h 5 o i-^s o 8. 

5 11-5 1 8icb^^3&**^in*5y«^s^^«>^?^*^^i^^- ^^-^ m-®*^ 

U ^ii b T b ^ e> ^® 1^0*^ o r ® ^ . ^ 5 - b M 
v%T, m^cD^t##:6A^|gi::(3D^«^J»i bic^^-tSt&Jc^^^t^^Kib, ^® 

1-5 0 8.5 1 1-5 1 8^C:^^5&iS:>^J*^^S#^iT^S«%*iV^J^c«)^*bV^o 
[0 0 3 6] 

l/-if^^x=illci3v^T%, -biT^m<offi:*i®::^^^*nxaiy*». ^/-u^ba 

h4a, 4 b, 4 c, 4 d &Atl•rfeV^fc^«4 a icS^SatCiWX^I^'rS- 
07 (a) ICa^f J:e)lC, ^4b>^.U>V b4 a, 4 b, 4 c. 4 d$:Atvrfe<^ 

^-®^«MMib7b^ egire«rici^tibT<So ®^s:#»&bTv>s*^, "fa©* 

Sv'-f^^Vb 5 0 1-5 0 8, 5 1 1, 5 1 2, 5 1 3, , 5 1 7®^ 
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m-'<omMmMi aizmmo^^p^y^^^y^ 501-50 8*^b^sll-®* 
^y^'y:^yhm. jknmwL<D^^y ^ ^ ^ > ^ ^ 1 1~5 1 8}?)^bJ&s^— ® 

ii^6^m^t>^r=.mi^'^\t. ■m.m<o^^y^^:^y\^^ oi — sos, 5ii~ 

>?.!;^yh4a, 4b, 4c, A d^m-fX^nit. cfi^^ > h 5 0 1 - 5 
0 8, 5 1 1 — 5 1 8(Z>3gg|$S:^ffi"f SMSl^^^J^^S- 
LO 0 3 7] 

(^) mi (b) (DMMx^tmmTK'^^xwmMJivrcL^. ^^y>f^ 

>iVh501~508 ®^§P#5£lciattt5 tif=:it?^M 3 b :S:t)?lt?^» 3d, 

^^y^^:^yh 5 11 — 5 1 8<o$ggis#jaicsBes4xfeiiJ^M3 a.:sLtJ^wm 

[0 0 3 8] 

-LIB® i: e> yf^mHiStp T«^CBi^*S 2 ®^g|$<Z)^®}C 
, m4:K^t^oK. SI?^S3a, 3 b, 3 c. 3 d ^Wti^XiSV^it. ^^^n 
l5K#:^>y^7^AM^^:3.-vy b(Z)3SS!S*^e>^m©*S:7-f 5 0 1-5 0 8 

i!)-^^rji^m-<D^^y^ ^^yhm> At^^morp^y^^:^^^}^^ 11-51 

Zlil*^m3l5-5c b*^b, tfr^^^ h 5 0 1-5 0 8, 5 1 1-5 1 81*, 

^ffi-rS^r^-^^^^l-tDVNTIii^-rSigMl^^feSo tfi^^-f ^^>b5 0 1-5 
0 8. 5 1 1-5 1 8(3Dmmb^VNaJ!^li©^$tlTi3y, ifr^37 >f 9:* > b 5 
01-508, 511 — 51 8cffCDS^<^JlC^L/, UM^ WM-^^^ ^Wbi^M^'^ 

jkWiamm^<Dm^^umi^M^^o -is. cft^^r^^^^^ h 5 o 1-5 o 8, 

5 11-5 1 8CDMffi^S^|S:9-», ®^$*lTiffi:&^I^M'efeSCZ)l?, t5izB®# 
H^S:W■r-Sril«ilbV^A^&-efeSo X. h 5 0 1-5 0 8 

, 5 11 — 51 8®Sm"r-g>S|S4^«, :^^Jmv^^^^^^cj;S^f^S:^^5^<«^ 
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[0 0 3 9] 

Sg5t^^^lCfeV^T^i, ttt^C7)§P:{t 5 0 1-^5 0 8, 511 

1 1-5 1 8©ffl^^#%#^t-s^^^A^feSo rtiPxD^mi*^:^^..^:^ 

bBOl-^SOS, 5 11'-5 18®M^^^-®M^^iMla®a:#lC:^^< 
-5 0 8. 5 1 1'-5 18^m-(35^^^fJiSlaJC®Ufc«gft-SS5g^#«:^« 
S^^^^Vh 5 0 1-^5 0 8, 5 1 I'-S 1 8lC^PiS&^U^S^^*^«^Si-Si: 
[0 0 4 0] 

1 8 miiE# 20 0 3- 3022897 
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> b 5 8 ikun'r=i>^-(DmmMm i a nm^^commMm i b ©jys 

[0 0 4 2] 

(Di^m. |ipt,.4^li§IS8<D#:»^mm3m^fi^r®/hSfdJ«^. I. -tf iflX^W^Il 

>l:/^5 8c^)*^M^clSDTM#^t-tl«^v^„ f^, t^mms^v-^x^mji^^^ 

[0 0 4 3] _ 

cr)^«^J»l b?:^«bfem, |^-(Z)^i##6lCP|:.»iSIS8©-aSi:^SJ^*^lc:in 

[0 0 4 4] 

o 

[0 0 4 5] 

snxsrJgbT^s^, ^tis:m^®^^^j» ibK:^^-rs>&^*^s>So m-®^ 
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a 

[0 0 4 6] 
■ [0 0 4 7] 

immm i ) 

4 a 4 b. 4 c, 4dS:AtlSo ^tiKl^S (a) lC^-rJ:e>K, 

1S:«V^, -(i:1^LXm«^^^±<^l«atg:ii>^^^^-^ : P E E K, W# 

0. 2mm. ^?^0. 4 mm) 6 2 *^ e, ^ ^ > > 5 0 1 ~ 5 0 8 . 

5 11~5 18&|8C^^So ||cm'rS*^7^^^:^b5 0l'-'5 0 8, 5 1 1^ 

^5 1 8ictt. mms 0 st.m^m^oi^nz<om=^mz^^mm^i>^^^^o 

5 (b) {C5^-rJ:^lC, c(.^7-f^^>b5 0 1'-'5 0 8, 5 1 1~5 18( 

7K>ttSS;Jj^b>3 0 0HCD^WC>^y-xA:a:SSVBH A-107^;VA?: 
rp^y^^^y b 5 1 1 5 1 8;()>e,:&2>^zl®«S7>f V b^&Sc^b^fe 

2 0 mi£4t2 0 0 3 - 3 0 2 2 8 9 7 
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b>5r-:/;V'4;^iC^^^«P^^t'^«'^'J^^^4a, 4 b. 4c, 4d&AtlT33V> 
fe^^i:fi^JiS#lCinX-r^o 4«^^>f^^>b5 0 1'^5 0 8. 5 1 

l~5 18a)3g«|5#i£®^-®^^^2tCil?^Jf3a, 3 b. 3 c. Sd^MU 

^>^5 0 1^5 0 8*^P,^^Sl^-<J5*S7-^^^>^^^ ^Ot8^«)^^2 0 

^cD^r i^l*^^ ^ ^ ^ > ^ 5 0 1 ~ 5 0 8 e, ^^^-^^^^ ^ ^ 

^ > 2fct)^^iSC<D^.^^ ^ ^ ^ > h 5 1 1 ^ 5 1 8 *^ f^^^^CO^^y ^ 

[0 0 4 9] 

mmizm^ i o o ^ mcDm-^^«Mis i .^vx^mmmmmmmm^^^- 

Ai.bT>^®il?^3e£*^^^^t8?^S3a. 3 b. 3c. 3 d «?^»^^«^Jll 

2 1 miE^Jt2 0 0 3 -3 0 2 2 8 9 7 
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^m-r^o ic^-rs*^7^^^>b 5 01-50 511-51 8KJ,t, # 

Ml 0 0 gfcmS!t2 0 kHz®®W?S^CJ:Sli^&S:A^^t§, ^5 (b) {Ca^f 
JcdJC, tft^^-f 7>t>b 5 01-50 8, 511-51 8©iC^», ^#1 0 

Mv\Ttfi^7'f 5 0 1-5 0 8, 5 1 1-5 1 8 &Ji^bfe^ft:i->y 

:?.®l^> miP, ^5lSffl^> SLtJ^^BiJ®*^^^^^:^ 

h5oi-508, 511-51 8 3a^^cmsi!I^m®^«^^a«b5it^o ^® 

{C-W»f^S. ^©^^ 1 mmKT^j/^-ei 2**t:«?)"r"7^^'>'?r-:/;i/jyticfes 
BP:9-T'^i5?)>^y h4 a. 4 b, 4 c, 4 d S:AtlT^V^feS^^:*«^S^^CiD 
X-r-So -e^?)^, mWC(0^^y^^:^yh 5OI-5O8, 511-518(DSg 
g|J#a£® -fipi tc$fi«f ffi<Z) 7 W A 5: Wf y # W T ^ ^ li^^ 1^*"^ ^ 
1 2*0D±;B4 0 cmCDcff^7-f h 5 0 1-5 0 8, 5 1 1 - 5 1 8 

T'^Sc cft^>'^' h 5 0 1-5 0 8, 5 1 1 — 5 1 8'e?^^bfc8SS!&«>^ 

mmB^^'^^^y-^'^^y^ 501-508, 511-51 8<z)^s^ii«iVNo 

[0 0 5 0] 

^5i«^^msscz)7^ ;i,At: - hFTH-4 o%r;i/^«^®®^®i-ftiy# 
oDM-fe^iii^bfet--^. 8 8±i°c-e&s. X, mASP. s^m^P, S:t^3£B^P 

(3D#M«l±8 9±0. 5'CT'&y, #SKV^mS!M»^^tgT'feSo 
[0 0 5 1] 
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^^v^ i=.i^ij:mm^^t±oy^m^^y^^^=''-^ peek. 

. 2mm, ^?^0. 4mm) ^m^^^^ ^-^-^ ^^^y ^ ^ :^ y h ^ 6K\t. 

=.r.yit±mi^^hy 2 0 0 H®^®ic^-^7n-->^Te^T*i:tgS 9 0 0 9 im 
S20 0Am) fen-;v^^^-M^^^*®^«^^> ^^9^*-hT'4«^:7'f 

[0 0 5 2] 
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